Effects of brief, clustered versus dispersed hypoxic episodes on systemic and ocular growth factors in a rat model of oxygen-induced retinopathy.
Oxygen fluctuation patterns in preterm infants who develop retinopathy of prematurity (ROP) are varied and poorly represented in animal models. We examined the hypothesis that clustered (CL) episodes of hypoxia during hyperoxia results in a more severe form of oxygen-induced retinopathy (OIR) than dispersed episodes. Rat pups were exposed to alternating cycles of 1) 50% O2 with three CL episodes of 12% O2 every 6 h; or 2) 50% O2 with one episode of 12% O2 every 2 h, for 7 (P7) or 14 (P14) days postnatal age. Pups were killed after hyperoxia, or placed in room air (RA) until P21. RA littermates were killed at P7, P14, and P21. Systemic and ocular vascular endothelial growth factor (VEGF), soluble VEGFR-1 (sVEGFR-1), insulin-like growth factor I (IGF-I), and growth hormone were examined. All hyperoxia-exposed retinas had evidence of neovascularization. Animals in the CL group had a more severe form of OIR at P21 evidenced by vascular tufts, leaky vessels, retinal hemorrhage, and vascular overgrowth. These characteristics were associated with low body weight; high systemic and ocular VEGF; and low systemic and high ocular sVEGFR-1 and IGF-I. These data suggest that preterm infants who experience CL fluctuations in Pao2 during supplemental O2 therapy are at a higher risk for severe ROP.